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Agenda 

 FROA Phase 1 and 2 
 Goal and Objectives 
 Assumptions and Limitations 
 Approach 
 Tools and Data 
 Results/Metrics 
 Regional Applications 
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FROA Phase 1- Goal and Objectives 

 Goal 
- Identify areas with greater and/or more extensive 

potential opportunities for ecological restoration of 
floodplains. 

 Objectives 
- Consider physical suitability, opportunities and constraints, 

and, locations that stakeholders are interested in restoring.  
- Adapt existing models and hydrologic data. 
- Provide results to support the further development of 

restoration opportunities. 
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Data Identification Approach and Methods 
Development 

Step 1 – I.D. Areas of 
Physical Suitability 

Event-Based Hydrology 

Step 2 – I.D. Areas of 
Opportunities/Constraints 

Step 3 – I.D. Potential 
Restoration Opportunities 

Reporting/Tech Memo 

Inform Development of 
Restoration Actions 

FROA Phase 1 - Approach 

GIS Data 
•Land use 
•Infrastructure 
•Conservation status 
•Species distributions 
•Stakeholder projects 

Topography 
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 Assessed using GIS tool: Flood 
Inundation Potential (FIP) 

 Adapts concepts of EFM (USACE 
2009), Frequently Activated 
Floodplain (FAF) (Williams et al. 2009) 

 Tools/data sources: HAR ArcGIS tool 
(Dilts et al. 2010), CVFED LiDAR, 
Comp Study and Common Features 
HEC-RAS and UNET models, and 
CalSim 

FROA Phase 1 - Physical Suitability 

• Dark blue to light blue is Base Flow 
depth up to 10% Chance FIP 

•Green is ground above 10% Chance FIP 
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FROA Ph. 1 - Constraints /Opportunities  
Land Cover Infrastructure Conserved 

Areas 
Restoration 
Opportunities 
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FROA Phase 1 – Tools and Data 
 River corridor maps: 

- Floodplain Inundation Potential (FIP) 
- Land use/land cover 
- Conserved areas 
- Major infrastructure 
- Connectivity of FlP-Land Cover Types 

 Tabular data: 
- Floodplain Inundation Potential acreage 
- Nonurban Floodplain Connectivity Percentages 
- Distribution of Nonurban 67 Percent Chance 

Sustained Spring and 50 Percent Chance FIP 
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FROA Ph. 1 Metrics -  Opportunity Areas 
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FROA Phase 2 - Goal and Objectives 

 Goal 
- Identify potential areas for floodplain-lowering and 

setback levees and provide input to the Basin-Wide 
Feasibility Studies (BWFS) 

 Objectives 
- Build on the 2012 CVFPP Floodplain Restoration 

Opportunity Analysis (FROA Phase 1)  
- Develop a methodology 
- Produce simple products; e.g., planning-level “blobs” on a 

map 
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FROA Ph. 2 - Assumptions and Limitations 

 System-wide, planning-level analyses 
 Subsequent H&H, soil/geological, and other 

assessments required 
 Potential inaccuracies in some input layers 
 Some opportunities and constraints not 

considered 
 Specific locations of actions not considered  
 Not tailored to individual species 
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FROA Phase 2 – Limitations on Actions 

 Setback levees not applicable in many 
areas:  
- levee condition (from ULE/NULE) of low 

or moderate concern 
- already in a floodway/along a bypass 
- FIP less than a 10% chance  

 Lowering/modifying floodplain not 
applicable in many areas: 
- outside of floodway 
- with existing riparian or wetland 

vegetation 
 

 



12 

FROA Phase 2 - Approach 

1. Prioritize action areas based on key spatial attributes 
into low, moderate, high, highest rankings using a GIS. 

2. Review levee condition, Height Above River (HAR), and 
Natural Meander Zone (NMZ) map data within 
moderate–highest priority areas.  

3. Delineate floodplain lowering and setback levee action 
areas using a GIS. 

4. Finalize action areas as general shapes  
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Floodplain Lowering Spatial Prioritization 

High 

Is site within critical 
habitat for 

salmonids?* 

Is site within 
agricultural 
landcover? 

Is site preserved or 
protected? 

Moderate 

Low 

N/A 

N/A 

 

 

Highest 

Is site in floodway? 

Is site within riparian or 
wetland vegetation? 

N 

Y 

*The spatial extent of critical habitat for 
salmonids was attributed to the full extent of 
the FIP model 

Y 

N 

N 

Y 

Y 

Y 

N 

N 



14 

Levee Setback Spatial Prioritization 

Is site near major 
infrastructure? 

Site is within 67% 
chance FIP? 

Is the site within Floodway? 

Is site within 10% 
chance FIP or 

baseflow?  

Is site within 
developed 
landcover?  

Is site within critical 
habitat for vernal pool 

or upland species? 

Is site along levee 
condition of low or 
moderate concern? 

Is site within 10% 
chance FIP? 

Is site along a basin 
or bypass? 

Is site within 50% 
chance FIP? 

Highest 

Moderate 

Low 

Low 

Low 

N/A 

N/A 

N/A 

N/A 

N/A 

High 

N/A 

N/A 

Is the site within Bypass? 

Is site within critical 
habitat for salmonids* or 

riparian species? 

Is site within natural veg or 
with preserved land? 

*The spatial extent of critical habitat for salmonids 
was attributed to the full extent of the FIP model 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

No 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 
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Delineate Action Areas 

 Compare prioritized areas to HAR 
(height above river) and NMZ 
(natural meander zone - area of 
meander potential lost due to 
constraints). 

 Floodplain lowering actions occur 
within existing levees. 

 Levee setback actions occur outside 
of existing levees having high 
concern.  

 Delineate action areas in 
“moderate”, “high”, or “highest” 
priority areas.  
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FROA Phase 2 – Tools and Data 
 GIS Prioritization process and shapefiles for restoration 

actions 
 River corridor maps: 

- Height Above River (HAR) 
- Floodplain Inundation Potential (FIP) 

 Tabular data: 
- Acreages of Potential Floodplain-Lowering and Setback 

Levee Action Areas: 
- Initial areas based only on GIS Prioritization 
- Final areas refined by action area delineations 
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FROA Ph. 2 Metrics – Acreage of Actions 
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FROA Ph. 2 Metrics – Locations of Actions 
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FROA Ph. 2 – Regional Application Example 
 WSAFCA Southport Example:  Setback Levee & (new) 

Floodplain Lowering Proposal 

Potential 
WSAFCA Levee 

Setback and 
Conceptual 

Mitigation Bank 
FROA Ph.2 

Setback 
Action 
Area 
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